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1.0 INTRODUCTION

Tais document was written in compliance with Attachment 1,

A KA G mm@
Joe-Ce

Item ¢b of Contract No. DOT-FA73 WA-31254 for the FAA.

This document contains performance and noise data in the form

4 of graphs for Boeing Model 707 type aircraft.

The data in this document has also been tabulatec and included

! in the "Boeing Airplane Noise/Performance Computer Program”.
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2.0 SUMMARY

The purpose of this document is to provide the necessary information
to graphically determine the takecoff, cutback, and approach
performance and noise under the flight path for vari us Boeing
model 707 type aircraft currently in operation. Data is included
for the 707-120B, 720B and 707-3003 Adv./C type aircraft equipped
respectively with Ji3D~-3, JT3D~1l, and JTID-3B enqgines. The

JT3D-3B engines are fitted with the improved cowl (IC).

The performance data shown are for operation from airports
with elevations of sea level to 6000 ft., with airport
temperatures from 30°F to 100°F and with reported headwinds of
-10 kt to 30 kt. Climbout speeds are constant V2+10 kt,
except data areincluded for tae 707-300B Adv./C for constant
V2+20 kt and +30 kt climbout speeds. Corrections to cutback
thrust required charts for these increased climbout speeds are
also included. Approach thrust required charts are shown for
constant speeds of 1.3V_, 1.3V_+10 kt, 1.3vs+2o kt, and 1.3V_+30 kt.
Takeoff data is presented for all the certified takeoff flap
positions (30° for the 707-1208B, 20° and 30° for the 72CB and
14° for the 707-300B Adv./C). Approach data are prescnted for
the certified approach and landing positions of 30° gear up
and 30°, 40°. and 50° gear down for the 707-1208, 30° gear up
and 30° and 50° gear down for the 720B and 2%° gear up and 25°,

40°, and 50° gear down for the 707-300B Adv./C.
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% The noise data are shown for units of effective perceived noise
& (EPNdB) and peak overall A weighted sound level (dBA). The range
‘ of data is from takcoff thrust to low approach thrust levels for
; aircraft heights from 200 ft. to 12,000 ft. Linear interpolation
'; : and extrapolation of this data is permitted between the limits

of 2500 lb. = Fp/y < 16,000 lb.

Corrections are also included for airport altitudes of sea level
to 6000 ft. and airport temperatures from 30°F to 100°F., Vezlocity
: corrections to EPNL are included for aircraft true airspeeds

between 100 and 250 KTAS.

A brief description of the aircraft performance and noise data

basis is included in Section 3.

The chart reading -rocedure and worked examples are shown in

Section 5,

e :
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3.0 DATA BACKGROUND
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3.1 Performance Data Background

--The model 707 type performance data included in this

t
document are derived from certified aerodynamic and

propuision parameters determined during FAA certification

S MORERQLCHUMT LR et a Tt -

flight tests.

The airplane takeoff and climbout performance are

T i S T ARy PO e
e = mmwe el ot
. .

e

T

representative of the 707-120B, 7208 and 707-300B Adv./C,

‘. i each equipped with (4) Pratt and Whitney engines as
ol
- shown below.
i;i S$.L.5. Uninstalled Flat Rated
L Model Engine Thrust ~ Lb. T,O.
707-120B JT3D-3 18,000 59°F
%; 7203 JT3ID~1i 17,000 59°F
v 707~3008 Adv, JT3D-3B(IC) 18,000 84°F
!

Installed takeoff thrust was for average engines with 2

DEE T e e

turbocompressors operating and anti-ice bleeds off.

The "Intermediate Stage Boeing Proprietary Computer
Program® operates on the certified parameters for €ach

of the above aircraft/engine combinations to produce
takeoff distance and climbout profiles including infor-
mation on aircraft height, distance, speed, and thrust
available. Thrust reguired for cutback operations at

each point for each combiration of airport and atmosplreric

variables is also defined.

D 4100 174C ORIG. 8/ T
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Data in this document comply with F.A.R. Part 25
regulations when used in conjunction witih the respective
model /engine flight manuals (Ref. 1, 2, 3). The 707-120B
and 720B data are for attitude warning system (AWS) off.
Distance to 35 ft. data for all three aircraft are shown
as constant for BRGW at and below the weight that
corresponds to the minimum rotation speed (1.05 minimum
control speed) for the reference conditions of sea

level, 77°F.

The charts should not be entered for any airport conditions
with maximum brake releasc gross weights nor landing

weights exceeding the following:

Maximum Maximum Landing
Model Engine ' BRGU =~ Lb. Weights ~ Lb.
197-12008 JT3D-13 258,000 190,000
7208 JU3D~1 234,000 175,000
707~300B Adv./C JT3D-3B(IC) 333,600 247,000

The minimum realistic welights to consider for these

707-type aircraft are approximately:

Minimum Minirwum Landing
Model Engine BRGW ~Lb. Weights ~ Lb.
707-1208B JT3iD-3 160,000 142,000
720B JT3D-1 160,000 140,000
707-300B Adv./C JT3D-3B 150,000 160,000

-

In addition performance gross weight limits shown in
Refs. 1, 2 and 3 must be considered when using information

in this document.

REV SYM
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3.2

3.2.1

The climbout profiles between 35 ft. and 400 ft. are
illustrated by connecting these points with a straight
line, Actual flight profiles betwcen these two points,
particularly for the increased climbout speeds of

v2+2o kt and v2+30 kt would probably deviate from this,

but the end soints are correct.

The v2+10 kt speeds shown on the all engine climbout
speed charts are approximations of actual climbout speeds.
For determination of actual V, speeds the airplane

Flight Manuals (Ref. 1, 2, and 3) shoull be used.

Acoustic Data Backyground

The acoustic data contained in this document were

derived from flight test measurements discussed below.

Model 707/720 Series Airplanes with Baseline Wacelles
On May 31, 1973, a 707-320B airplane equipped with
JT3D~3B engines and production baseline nacelles,
performed a series of flight tests over an array of
microphones located at Madera County, California.-

The tests were witnessed by FAA observers and complied
with the requirements specified in Reference 4. The
gencralized noise data shown in pages 7.1.12 and 7.1.13

*

were derived from these tests,

REV 5YM
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Model 707/720 Series Airplanes with Quiet Nacelles

A series of acoustic tests were performed with a 707-320B
airplane equipped with JT3D-3B engines.and quiect nacelles
on April 30, 1973. The tests were performed at Madera
County, Califnrnia, were witnessed by FAA observers and
conducted in compliance with the requirements specified
in Reference 4, The gencralized noise data derived from

these tests are shown in pages 7.1.14 and 7.1.15.

Joise Data Corrections

doise data presented in the generalized noise curves are
shown for conditions of sea level, 77°F, 70% relative
humidity and 160 KTAS. To evaluate noise lcovels at
other conditions, corrections have been developed using
taeoretical methods to account for the effects of:

1) atmospheric conditions on source noise genceration

2) airplane velocity on duration correction, and

3} the effect of temperature on atmospheric absorbtion

characteristics.

Corrections for atmospheric conditions are shown in
page 6.9 and are applicable to both EPNL and dBA noise
units. Corrections required to account for airplane
velocity are shown in page 6,10 and are applicable only

to noise levels expressed in EPUAD units.

The corrections developad to account for the effact of
temperature on atmospheric absorbtion characteristics are

complex and of doubtful accuracy duc toc lack of available

REY SYM
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) technology. 'In order to fulfill contractual obligations,
corrections required to adjust noise data at 77°F to
S9°F have hecen estimated and are presented in page 3.6,
A more complete set of temperature corrections covering the
rarge 30°F to 100°F are contained in the “"Boeing Airplane
Nolse/Performance Computer Program.
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i TABLE 3,1
r ) TEMPERATURE CORRECTIONS
; (77° F to 59° F) #
ki MODEL 707 BASELINE NACELLE JT3D-1/-3/=3B .
§ :
3
] CORRFCTION
; ALTITUDE~FEET  Faf-THRUST~\. dBA EPNdB
] 400 3630 0.2 0.1
400 5880 0.1 - 0.1
3 400 11990 0.1 0
: 400 15250 0 0.4
2000 3630 0.3 0.7
2000 5880 0.8 0.7
2000 11990 0.6 0.6
. 2000 15250 0.6 0.5
2 6000 o 3630 2.1 2.0
4 6000 5880 1.4 1.5
A 6000 11990 1.1 1.0
3 6000 15250 1.0 1.0
."g
4
7 MODEL 707 QUIET NACELLE JT3D~1/-3/-3B
i . CORRECTION
%E | ALTITUDE~FEET  Fn/g~THRUST-\B. dBA EPNdB
S 400 3490 - 0.2 - 0.1
S 400 6130 0 - 0.1
G 400 11830 0.1 0
400 13930 0.1 0.1
2000 3490 0.5 0.6
2000 6130 0.5 0.6
S 2000 11830 0.5 0.7
S 2000 13930 0.4 0.5
;! : 6000 1490 1.0 0.7
Y. 6000 6130 0.9 2.1
;| 6000 11830 0.9 2.3
6000 13930 0.7 2.2
g*’rhese corrections are non-linhear functions of temperature and -
: 0
‘ §| therefore cannot be used to determine corrections at other
3 8
: 2l temperatures.
1 H
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5.0 CHART READING PROCEDURE

The following section illustrates the proper use of the charts
of Sections 6 and 7 to find the noise level contribution at a

particular noise sensitive point under the approach or departure

path of tie aircraft.

The height of the aircraft following takeoff and climbout at any
distance from brake relecase is found from the combination of
distance to 35 ft. and climbout charts in Section 7. However,
the BRGY used to enter these charts should be determined to be
below tile gross weight limits shown in Section 3.1 and also below
the performance limits shown in the Flight Manuals (Ref. 1, 2,

and 3) for those airport conditions.

Climbout speed is determined from the chart in Section 7.0 and,
with tne height determined above, is converted to true airspeed
using the first chart in Section 6. Net takeoff thrust can

be determined using the chart in Section 7 and corrected using

page 6.3,

The aircraft height, corrected net thrust and true airspeed
calculated above constitute the aerodynamic performance necessary
to determine the noise. The appropriate generalized noise chart
in Section 7 is entered with these parameters to determine phe

noise at reference conditions.

to the actual conditions using the charts in Section 6.

ot 4100 7742 QMG 3270

This noise level is then corrected
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1f a thrust cutback procedure was initiated for noise
abatement purposes the ﬁeight is adjusted using page

6.5. The cutbaék giaould be initiated .3 nautical miles
(1823 feet) prior to the start of the noise sensitive
region to allow for engine spindown. Thrust may be reduced
based on flving a constant gradient, ratc cf ¢limh, or FPR.
For constant gradient the thrust may be determined using

the appropriate chart in Section 7. 1f a constant rate of
climb cutback is selected, it is converted to gradient using
page 6.5. 1f a constant EPR cutback is selected, its
corresponding corrected net thrust is first determined
using the chart in Section 7 and then converted to gradiant,

using the cutback thrust charts in Section 7.

Noise at any point under the approach path is found by
first determining the height from page 6.6. The speed
for the given flap and gross weight and the thrust
required is obtained from Section 7. The speed and
thrust required are then converted to true airspeed and

corrected net thrust using pages 6.2 and 6.3,

All airplane performance can be corrected for winds.
However, the noise data of Section 7 were measured in

calm air, and no corrections to this data for wind
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are included. For takeoff and climbout,wind corrections
are shown on the charts in Section 7. For cutback, an
additional wind correction to the height attained during
cutback is made by use of page 6.7. For approach, wind
affects the thrust required and can be accounted for using
page 6.8 prior to determining the. thrust required.
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1.

5.1 CHART READING LXAMPLE FOR TAKEOFF NOISE

707-300B Adv./C JT3D~-3B Bascline Engines

PROCEDURE

For the given model, engine, flap, BRGW
and the following airport conditions:
Temperature
Altitude
Hoadwind
Find on pg. 7.3.8 the eyguivalent
BRGW and the all engine distance to a
height of 35 ft.

Then for the above conditions, and the
selected climbout specd, find the
equivalent profile gross weight,
from pg. 7.3.10. Using the same page,
find the Leight at a sclected distance
from brake release

3.5x6076=21,266 ft.
From 35 ft,: 21,266-6750=14,516 ft.
The neight at this cguivalent profile
weight and distance from 35 ft,.
height is

For the selected BRGW, flap, climbout
speed increment and airport conditions
find on pg. 7.3.1 tae all engine climb-
out speed.

Convert this equivalent airspeed to
true airspeed with pg. 6.2 by

entering wita airport temperature and
airplane altitude of 200041450=3450 ft.

On pg. 7.3.12 find tihe net takeoff
thrust per engine of

Convert to corrected net thrust (FN/S)
using pg. 6.3.

Find the noise under the flight pach
at reference conditions for a height
of 1450 ft. and a correctad net tihrust
(FN/ 6 ) of 14,750 1b. EPNAB level is
obtained from pg. 7.1.12 and dBA level
is obtained from pg. 7.1.13.

SELECTED
CONDITIONS

CALCULATED
RESULTS

14°¢

286,000 1b.

80°F
2000 f¢t.
+15 Kkt

V2+20 kt

3.5 n.mi.

284,500 1b.
6750 ft.

288,200 1b.

1450 f¢,

175.2 KEAS

189.5 KTAS

12,990 1b,

14,750 1b.

Reference:

110.4 EPHdB
94.9 d4BA

o igmpaiin i incd ke X
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; N SELECTED CALCULATED
& Step PROCEDURE CONDITIOJS | CALCULATED
: 8. Find the corrections for actcal corndi- Corrections:
y tions of 2000 ft. airport altitude and ~.3& EPNGB
80°F azirport temperature from pg. 6.9. ~.3a dBA
£ For EPNd3 arn additional correction is ~.7a EPNdB
; X necded for a true airspeed of 189.5 KTAS. Total:
: i This correctinn in found »n pg. 6.10. 109.4 EPnGB
: . Thes» corractionz are add.d to th: 94.6 dBA
R reference values to give actual flight
; - path noise,
g |
] :
A H
:
i
b -
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5.2 CHART READING EXAMPLE FOR CUTBACKR NOISE

707-3098 Adv./C JT3D-13B Raseline Lngines

SELECTLD CALCULATED
Step PROCLDURE CONDITIOUS | RESULTS

M PN B0 4ot oA e = e

1. 3teps ! throughh 4 of the taxeoff analysis
are unchanded crcept sten 2 1s modified
in step 5 Lelow.

2. For cvtbrack t0o a constant rate of climn, [809 fpm
use pa, 6.4 to find the cutback gradient
for a truc arrsveed of 189.5 XTAS. 4.16%

3. With the 32354, qradient, flap, and
climbout specd use pg. 7.3.2 to find the
7wt thrust recuired. 8790 1lb.

4. With tne =rue arrsreed, tihe headwind and
the cutbacs qradient, usc Do, 9.7 to
find tne vind ~orrected cutpack
gradient. 4.52%

3. Find ¢he nheight above the runway at the
cutvack initiation point .3n.mi. prior
to the nolse measuring point. LOnter
2g. 7.3.10 with the erquivalent profile
gross weight of 288,200 1lb. and at a
distance of 14,516 - (.3} x €076 =
12693 ft. from the 35 ft. aeignht. 1250 ft.

6. Tind the incremental hcight gained
during cutback Ly entering pg. 6.5 with
the corrected gradient and the distancs

of 1823 ft. Add tnis to tie aeight at 82 ft.
cutback iaitiatinn to find tne aeight
at the noise seasitive point. 1332 f¢t.

7. Convert the net thrust to corrected net
thrust .- 1319 pa. 6.3. 933y lo.

8. The engine pressure ratio (EPR) may bhe
found on pg. 7.3.13 for the conditions
ol corrected net thrust, altitude, and

) equivalent airspeed. l1.488

2] 9. Find the noise under the flight path at

b Reference conditions for a height cf

: 1332 ft, and at corrected net thrust of

. 2930 1h . EPNAR level is found on pg. Reference:

: 7.1.12 and dBA level is found on pg. 103.1 EpPNdB
: 7.1.13. 93.2 dBA

REV S _sossmm | 26-42141-1 3,
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SELECTED  CALCULATED o
SteE PROCEDURE CONDITIONS RELULTS
10. Correct to the actual conditions as in Totals: i
stap 8 of the takeoff case. 108.1 EPNASB :
92.9 dBA ;
i
3
!
r
[ 4
-]
3
.
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§ §< 5.3 CHART READING CXAMPLE FOR APPROACH NOISE
:, 707-300B Adv./C JT3D-3B Baseline Engines
. f : SELECTED CALCULATED
- Step PROCEDURE CONDITIONS | RESIUILTS
'; 1. Select a landing flap, gross weight and | 40°
¥ speed increment above the reference 200,000 1b.
landing speed. 20 kt.
Use pg. 7.3.3 to find the approach 144.7 KEAS
A speed.
r 3
' 2. At the desired distance from the 2.0 n.mi.
A tireshold and the selected glide 3.0°
4 slope angle, find the aircraft
& Aaight. .
“ 2x6076 = 12,152 f¢t.
A Enter pg. 6.6 to datermine the
X heigh'. 683 ft.
5 3. Assuming the same airport conditions 2000 ft.
o as for takeoff, determine true air- BO°F
3 speed from pg. 6.2. 154 .9 KTAS
; 4. For the airport headwind, true airspced, | +15 kt.
g and intended glide slope, use pag. 6.8
- to find the wind corrected gqlide slope 2.72°
b | .
G | 5. Using the wind corrected glide slope
. and the true airspeed find the rate of
descent on pg. 6.4. 740 fpm
*'fé 6. Use the gross waight, flap setting, and
- wind corrected glide slope to find the .
o net thrust on pg. 7.3.6. 4633 1b.
7. Convert to corrected net thrust using
pg. 6.3. 5113 ib.
8. Find the noisc under the flight path
at reference conditions for a height
| of 683 ft. and a corrected net thrust
e | of 5070 1b. EPNJdB level is obtained References:
”s% : from pg. 7.1.12 and dBA level is 110.5 EPNGB
- obtained from pg. 7.1.13. 99.3 dBA
Corrections
c] 9. Correct to actual conditions as in step -.3 s EPNGB
; 8 of the takeoff case except the -.3adBA
‘ EPNdB velocity correction of pg. 6.10 . +.1 a EPNdB
g is now based on 154.9 KTAS. Totals:
. v 110.3 EPNAB
. 2 99.0 ABA
-
’ o
REV SYM SOFin® | =D6-42141-1 >
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